C ROp TYp ES: T Emp ERATE, SUBTRO p iC A L , ANd TRO piCAL
Fruit, nut, and berry crops are commonly grouped into one of three categories: temperate, subtropical, and tropical. Temperate zone crops include almond, apple, apricot, peach, grape, blueberry, and strawberry ( fig. 1) . Avocado, citrus, and guava are considered to be subtropical, while banana, cashew, and pineapple are tropical ( fig. 2) . Generally, temperate and subtropical crops can be grown in San Mateo and San Francisco Counties (with some caveats), but tropical crops are rarely successful. This publication focuses on temperate and subtropical crops.
Temperate zone crops generally require a period of cold temperature during the winter months (from 32° to 45°F, or 0° to 7.2°C) for successful flower and fruit development. This cold temperature period is measured in "chill hours" (see "All About Chill Hours" below). Some crops require many chill hours, while others require few. This is called the crop' s "chill requirement." When selecting temperate zone crops, it is important to choose only those crops that have a chill requirement that will be met at your location.
Subtropical crops, such as citrus, loquat, and guava, require little or no chilling. Native to warm-climate regions, these crops can be injured by cold temperatures during winter and spring months, and they require heat during the growing season for fruit maturation and flavor.
OThER REq Ui REmENTS FOR FRU iT pRO dUCT iON
Selecting climate zones and meeting chill requirements are not the only factors necessary for good fruit production. Pollination, sunlight, heat accumulation, and wind are all important considerations.
For fruit development to occur, flowers have to be pollinated; that is, pollen must move from the male organs (stamens) to the female organs (carpels). Pollen transfer can be facilitated by bees, beetles, flies, butterflies, moths, birds, bats, wind, and water. The pollen can come from flowers on the same tree (self-fertile), or from flowers of other trees of the same species (cross-pollination). In some cases, a crop may require another tree of a specific variety for pollination. For information on pollination requirements, see the "Crop and Variety Selection Table" at the end of this publication. For further details, see "Notes on Crops and Varieties" below. Note that even in selffertile crops, cross-pollination can increase fruit set. Also, poor pollination can occur as a result of insufficient pollinator activity, such as during cool and wet weather in the spring when bees may be less active ( fig. 3 ). For most crops, plentiful sunlight (at least 6 hours each day) and warm temperatures during the growing season are needed. Factors such as fog, wind, elevation, aspect (north-or south-facing slope), and distance from the ocean affect sunlight level and temperature. Keep in mind:
• Summer temperatures increase as the distance from the coast increases.
• Heat levels are greater near pavement and lightcolored walls.
• Sites toward the bottom of slopes are colder than those at the top (except in summer where higher sites may stay above the fog).
• Summer fog keeps coastal locations too cool in the summer for varieties that require heat ( fig. 4) . For some crops, wind protection will be needed. Leaf burn, leaf drop, crown deformation, fruit drop, and fruit scarring can occur in locations exposed to wind, such as near the coast or along hilltops and ridges.
Generally, when choosing sites for temperate zone crops, select locations where it is warmest in the summer, coldest in the winter, and most protected from wind and salt spray. For subtropical crops, select locations where it is warmest in the summer, mildest in the winter, and protected from wind and salt spray. • Determine your microclimate factors.
• Choose a variety best suited to your climate.
◆ Pay attention to pollination requirements. ◆ Choose varieties that have different harvest times so that everything is not ripe at once. . "All-in-one" trees such as this one with three varieties of apples can be a good choice for small spaces.
All About Chill hours
After losing their leaves and entering a state of dormancy in the fall and winter period, temperate zone crops have two requirements to break dormancy: a sufficient number of chill hours and warm spring temperatures. Chill hours are accumulated from November through February when temperatures are between 32° and 45°F. If chill hour accumulation is insufficient, effects such as delayed foliation, delayed or extended bloom, and reduced fruit set and/or quality can result. Most locations in northern California receive between 800 and 1,500 chill hours. In San Mateo and San Francisco counties, the range can be from 500 hours (or less) in coastal areas to 1,000 (or more) in inland areas. Chill hours do not have to be consecutive, but midwinter heat spells and very sunny days can reverse chilling. Because there are no specialized weather stations that collect chill hour data in San Mateo and San Francisco Counties, the numbers given are estimates. For temperate zone crops, best production depends on selecting varieties that will receive a sufficient number of chill hours ( fig. 5 ). The number of chill hours required for crops are given in the "Crop and Variety Selection Table" and "Notes on Crops and Varieties." Chill hour requirements are also listed in many nursery catalogs (see "Resources"). Most data sources give fairly consistent chill requirement values for varieties, but because determining the number of chill hours required is not an exact science, they may vary. For example, one nursery lists Bing cherry as needing 700 hours, while another lists it as needing 900 hours. In such cases, it is better to use the higher value to reduce the potential of not meeting chill requirements. 
Tips for Small Spaces
• Consider using containers. Dwarf varieties are most suitable.
• Try the "3-or 4-in-one" technique where three or four trees are planted in the same hole. Choose varieties that have similar growth habits and can pollinate each other.
• Try "all-in-one" trees where several varieties are grafted onto one tree ( fig. 6 ).
• Create an espalier against a fence or wall.
• Choose a tree with a columnar growth habit such as that of Spire apples.
• Grow grapes or kiwi on a trellis or an arbor. 
Crop and Variety Selection

Apricot
Chill hours: 300 to 1,000 Apricots bloom early and are subject to the same frost and poor pollination problems as almonds if the early spring weather is cold and rainy. Most are self-fruitful and can be harvested 100 to 120 days from full bloom.
Aprium
Chill hours: fewer than 300 Aprium is a hybrid between apricot and plum. Flavor Delight is self-fruitful, but gets better yields when pollenized by any apricot.
Avocado
Chill hours: none required Avocado is most productive in full sun but can be grown in all three zones. Mexican varieties are least likely to be damaged by frost. It can become a large tree and is subject to root rot in poorly drained soil. Trees grown from seed can take up to 12 years to produce fruit. Trees sold in nurseries have been vegetatively propagated and are productive sooner.
Blueberry
Chill hours: 100 to 1,000 Blueberries perform best in acidic soil. Highbush varieties (up to 6 to 8 ft tall by 3 ft wide, or 1.8 to 2.4 m tall by 0.9 m wide) are best adapted to California climate zones. Some varieties, such as Misty, Sunshine Blue, and Toro, also have outstanding landscape characteristics such as showy flowers and colorful foliage. California huckleberries are delicious close relatives of eastern blueberries, and can be found in moist, wooded, wildland areas in San Mateo County.
Cane Berries
Chill hours: 200 to 800
Blackberry
Blackberries are adapted to all three zones. Varieties include Boysen, Ollalie, Logan, and Young. Native California blackberry (Rubus ursinus), and the introduced Himalyan blackberry (Rubus discolor), are commonly found in moist wildland and disturbed areas in San Mateo county.
Raspberry
Raspberries are best adapted to zones A and B. Varieties vary in color (red, yellow, black, purple), flavor, and harvest times (summer or fall).
Cherry
Chill hours: 400 to 1,400 Sour cherries have high chill requirements and are self-fruitful. Almost all sweet cherry varieties require cross-pollination. Stella and English Morello are sweet varieties that are self-fruitful. Black Tartarian is a good pollenizer for most varieties. Cherry trees tend to be susceptible to root rot in poorly drained soil.
Chestnut
Chill hours: 300 to 500 Because of low chilling requirements, chestnuts could be grown in all three zones; however, little research has been done in California about specific adaptability or productive capacity. Cross-pollination is required. It can become a very large tree (up to 80 ft, or 240 m, tall), so adequate growing space should be a primary consideration. Litter and unpleasant-smelling pollen can be a deterrent. Be sure not to confuse the edible chestnut (Castanea spp) with the ornamental horse chestnut or buckeye (Aesculus spp), which contain toxins.
Citrus
Chill hours: none required Certain varieties of citrus can be grown in all three zones. In coastal locations where sunny days and warm temperatures are rare in the summer, choose lemons, limes, and mandarins for best results. Grapefruit, pummelo, and other large-fruited varieties require long, hot summers; in northern California climates, compared with hotter locations, they must be left on the tree up to 6 months longer to ripen. Lemons and limes bloom almost all year round (especially in coastal locations), resulting in trees with fruit in several stages of maturity at any one time. Frost protection is required. Citrus fruit and leaves and twigs at the edge of the canopy are most likely to suffer frost damage. Citrus trees are available in dwarf sizes, are suitable for growing in containers, and are an attractive addition to a home landscape.
Currant
Chill hours: 800 to 1,500 Currant and gooseberry do best in cool, humid, partially shaded areas. Cultivated varieties can be grown for the fruit in San Mateo County' s coldest locations, elsewhere for their ornamental value. Most varieties are self-fruitful. Chill hours: 50 for Feijoa Guava is native to tropical climate zones and most varieties are subject to cold damage. Strawberry guava or purple strawberry guava are hardier than other true guavas and could be tried in sheltered locations.
Distantly related to true guava, pineapple guava (Feijoa sellowiana) is commonly grown as an ornamental shrub. It has an edible flower and can be grown in all zones. For best fruit production, select a named variety and plant where summer temperatures reach 80° F (26.7°C). Some varieties, such as Coolidge, are self-fruitful, but all produce best with cross-pollination.
Kiwi
Chill hours: 50 to 850 Kiwi is frost sensitive, especially when young. Summer heat is a requirement for best flavor and maturation. Compatible male and female varieties must be planted together for successful pollination. The fuzzy skin variety, Hayward, is grown commercially on the San Mateo coast. Smooth skin varieties are more cold tolerant.
Loquat
Chill hours: none required Loquat trees are more commonly grown in San Mateo and San Francisco counties for their ornamental value than for fruit, which is often considered a nuisance. For best fruit, choose a white-fleshed variety for coastal locations and orange-fleshed varieties for inland locations. Some varieties are self-fruitful.
Lychee
Chill hours: 100 to 200 hours The San Francisco Bay Area climate is not ideal for growing lychee for abundant fruit production. It requires cool winters (but is subject to frost damage) with low rainfall and warm, humid summers for best fruit production. It can be grown ornamentally, however, and is especially attractive when in flower and as the red fruit ripens.
mulberry
Chill hours: 400 to 450 The mulberry tree that is most commonly seen in the San Francisco Bay Area is fruitless white mulberry (Morus alba). It can reach 60 feet tall (18 m) with large surface roots. Varieties grown for fruit have similar growth characteristics, although black varieties are smaller. If you choose to grow a variety for fruit, be sure to give it plenty of room in a location where fruit drop will not be a problem.
Nectarine
Chill hours: 100 to 1,200 Nectarine is a peach without the fuzzy skin. It is self-fruitful. A few low-chill varieties are available, but they are still not appropriate for Zone C unless a warm location out of the summer fog can be found. Peach leaf curl is a very common fungus disease, especially where wet conditions occur in the spring (see UC IPM Pest Note Leaf Curl, ANR Publication 7426).
Olive
Chill hours: 100 to 200 Olive trees are grown ornamentally in all three zones. Best fruit production occurs where summers are hot and dry. Before planting an olive for fruit production, consider that the insect pest "olive fruit fly" is not easily controlled in home orchards (see UC IPM Pest Note Olive Fruit Fly, ANR Publication 74112).
peach
Chill hours: 100 to 1,200 Peaches and nectarines are self-fruitful A few low-chill varieties are available, but they are still not appropriate for Zone C unless a warm location out of the summer fog can be found. Peach leaf curl is a very common fungus disease, especially where wet conditions occur in the spring (see UC IPM Pest Note Leaf Curl, ANR Publication 7426). Frost is a variety resistant to leaf curl. 
persimmon
Chill hours: 100 to 400 Persimmons do well in all zones. Some varieties are self-fruitful. Astringent varieties are unpalatable until they soften. Nonastringent varieties can be eaten when crisp. Unless nonastringent varieties receive sufficient summer heat, however, some astringency may remain even though the fruit is ripe.
pluot
Chill hours: 400 to 800 Pluot is a hybrid between plum (three-quarters) and apricot (one-quarter). Where the mix is 50-50 apricot and plum, the fruit is called a plumcot. Pollinators, such as Santa Rosa, are required.
plum
Chill hours: 250 to 1,100 Plums do well in all three zones. Japanese varieties are recommended because most have low to moderate chill requirements. Some are self-fruitful. European varieties that can be dried are called prunes.
pomegranate
Chill hours: 50 to 300 Pomegranates are adapted to climates with cool winters and hot summers. They are self-fruitful, but cross-pollination increases the fruit set. Fluctuation of soil moisture levels when the fruit is maturing can cause fruit to split. quince Chill hours: 100 to 500 Quince is typically grown not for its fruit but for its ornamental value, because the fruit is more palatable cooked than eaten fresh. Several varieties are available, some with low chill requirements, and all are self-fruitful.
Strawberry
Chill hours: 100 to 300 Strawberries grow best with 6 hours per day of sun during the growing season and with winter soil temperatures averaging 55°F (12.8°C) or less. Choose between shortday and day-neutral varieties. The former produces a large crop in late spring and the latter bears continuously during the growing season.
Walnut
Chill hours: 300 to 1,500 In the home garden, a walnut tree can be a handsome, large shade tree up to 50 feet (20 m) or more in height. Walnuts are self-fruitful and wind-pollinated, but planting two varieties can improve fruit set. Late-leafing varieties like Chandler and Hartly are more trouble free. Northern California black walnut (Juglans hindsii) is native to the San Francisco Bay Area and can be found in scattered canyon and valley locations. The nut is flavorful but difficult to remove from the shell.
RESOURCES internet
The University of California Research and Information Centers
Research-based information is provided via the internet for researchers, industry, government agencies, and the general public at http://rics.ucdavis.edu.
One of the UC information centers is the Fruit and Nut Information Center (http://fruitsandnuts.ucdavis.edu), which provides information on 45 fruits, nuts, and berries.
A part of the Fruit and Nut Information Center is The California Backyard Orchard (http://homeorchard.ucdavis.edu), which is devoted to growing fruits, nuts, and berries at home. It provides information on such topics as plant selection, planting, irrigation, pruning, pests and diseases, and fertilization. Detailed information is provided on almond, apple, apricot, avocado, berries, cherry, chestnut, citrus, fig, filbert 
Nurseries
Several wholesale and retail nurseries specialize in fruit, nut, and berry production. Some offer mail order or internet options. Catalogs and Web sites show color photos and detailed descriptions of the varieties offered. If the variety you are looking for is offered at a wholesale-only nursery, ask your local retail nursery to order it for you. The following wholesale and retail nurseries offer color photos, chill hour and pollination requirements, root stock information, harvest times, and descriptions of color and flavor. 
